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The lateral (spectral) images occur in such directions that the projection of the element (a + d) of the grating upon them is an exact multiple of X. The effect of each of the n elements of the grating is then the same ; and, unless this vanishes on account of a particular adjustment of the ratio a : d, the resultant amplitude becomes comparatively very great. These directions, in which the retardation between A and B is exactly mn\, may be called the principal directions. On either side of any one of them the illumination is distributed according to the same law as for the central image (in = 0), vanishing, for example, when the retardation amounts to (mn ± 1) X.. In considering the relative brightnesses of the different spectra, it is therefore sufficient to attend merely to the principal directions, provided that the whole deviation be not so great that its cosine differs considerably from unity.
We have now to consider the amplitude due to a single element, which we may conveniently regard as composed of a transparent part a bounded by two opaque parts of width $d. The phase of the resultant effect is by symmetry that of the component which comes from the middle of a. The fact that the other components have phases differing from this by amounts ranging between ± ani7r/(a + d) causes the resultant amplitude to be less than for the central image (where there is complete phase agreement). If Bm denote the brightness of the ?/ifch lateral image, and B0 that of the central image, we have
annr
7-,     -n      FT a+a'         ^      Sawn-"]2    fa + dy  .    cimir              ,
Bm:B0=\           cos x dx ~ —        =   -          sin2-—    , ........ (1)
111     °      J   am*                u+ d\      \am7rj         a + d           ^ '
L ~
7?        U         1-2   a'tH7r                                             rn\
Bm:B = — - -sin2 — — -j ......................... (2)
-*                                              ^ '
If JB denote the brightness of the central image when the whole of the space occupied by the grating is transparent, we have
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and thus
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The sine of an angle can never be greater than unity ; and consequently under the most favourable circums bailees only 1/w'V8 of the original light can be obtained in the inttl spectrum. We conclude that, with a grating composed of transparent and opaque parts, the utmost light obtainable in any one spectrum is in the first, and there amounts to I/TT*, or about y1^, and that for this purpose LI and d must be equal. When d = a, the general formula becomes
sin3
showing that, when in is even, Bm vanishes, and that, when m is odd,
Bm:B = I/m27r". The third spectrum has thus only -^ of the brilliancy of the first.] homogeneous red light is employed, and that the position of the red rings would correspond to the absence of blue-green light rather than to the greatest abundance of
